Purpose: The purpose of this study was to describe the computed tomography (CT) findings of pancreatic lipomas of 9 cases, with emphasis to diagnostic challenges. Methods: Between March 2006 and April 2008, 9 patients with pancreatic lipomas that were diagnosed by CT were reviewed in the present study. Clinical data and CT features of these 9 cases were retrospectively analysed. The patient population included 5 men and 4 women, aged 42e81 years (mean age, 65.8 years). The patients were followed up for at least 2 years with control CTs. Results: In all 9 cases, a well-bordered nodular fat density lesion was incidentally detected in the pancreas. Four of the lesions had a lobulated contour, and 2 of them had septations. Two of the lipomas were located in the head, 3 in the neck, 3 in the corpus, and 1 in the tail. The CT densitometric values were between e90 and e120 HU, with a mean value of e106 HU. No pancreatic or biliary dilatation or compression to the adjacent structures was seen. All the cases had control CTs, and the lipomas remained unchanged during the follow-up period. Histopathologic confirmation of the diagnosis was not planned for the cases. Conclusion: Lipomas are rarely encountered in the pancreas. They often are diagnosed coincidentally as small, well-circumscribed, encapsulated, homogeneous, mature adipose masses on imaging studies. Imaging follow-up strategy or histopathologic confirmation is not necessary in asymptomatic patients.
Introduction
Pancreatic neoplasms are common and may arise within epithelial ductal cells, and this epithelial tumors constitute the largest group of neoplasms. However, nonductal structures account for 5%e15% and mesenchyma account for only 1%e2% of all pancreatic neoplasms [1, 2] . In the mesenchymal category, one of the rarest neplasms are fatoriginated tumours such as lipoma. In the gastrointestinal system, at least 70% of lipomas are located in the large bowel, 25% in the small bowel, and 5% in the stomach [3] . In the large bowel, most are located in the cecum and ascending colon [3] . Lipomas are very uncommon in the pancreas, and its true incidence is unknown [1,4e6] . To our knowledge, only 26 cases and 1 study [6] have been reported in the medical literature. The first case of pancreatic lipoma (PL) was described in 1989 by Bigard et al [7] . It was seen as a hypodense mass lesion in the head of the pancreas on computed tomography (CT) [6, 8] . The other reported cases in the medical literature were defined by ultrasonography (US), CT, and magnetic resonance imaging (MRI) as lipomatoid lesions at different parts of the pancreas. The clinical symptoms, imaging, and histopathologic findings of the reported cases of PLs are summarized in Table 1 . PLs are usually incidental lesions, although they may rarely be symptomatic. The symptoms are usually related to obstruction of the pancreatic or biliary duct, or compression on the surrounding vessels [2,8e10] . We describe 9 cases of asymptomatic PLs that were all incidentally detected on CT for unrelated reasons.
Materials and Methods
Between March 2006 and April 2008, 9 patients with PLs that were diagnosed by CT were reviewed in the present study. Clinical data and CT features of these 9 cases were retrospectively analysed. The patient population included 5 men and 4 women aged 42e81 years (mean age, 65.8 years). CT indications for the patients were macroscopic hematuria, upper quadrant and solely epigastric pain, nausea, and vomiting. Two of the patients had a history of previous malignancy as lung and colon cancer. Bladder carcinoma, ureterolithiasis, a liver cyst, and a renal cyst were detected in different patients.
CTs of 2 patients were performed on a single-slice spiral CT scanner (Somatom AR SP; Siemens, Erlangen, Germany), and the other CTs were performed with a double-detector helical CT (HisPEED NXi; GE Medical Systems, Milwaukee, WI) and a 16-slice multidetector computed tomography (MDCT) scanner (Somatom Sensation 16; Siemens). One patient with a history of renal colic underwent unenhanced CT. In 8 patients, intravenous contrast medium was used on CT examinations. On contrast-enhanced CTs, nonionic iodinated contrast material (120e140 mL, Omnipaque 350; GE Healthcare, Princeton, NJ) was injected intravenously at 2.0e3.0 mL/s by using a power injector (Mark IV; Medrad, Pittsburgh, PA). The patients were followed up for at least 2 years with control CTs.
Results
In all 9 patients, a well-bordered nodular fat density lesion was incidentally detected in the pancreas. Four of the lesions had lobulated contour, and 2 had septations. Two of the lipomas were located in the head, 3 in the neck, 3 in the corpus, and 1 in the tail. The size of the lesions in the axial plan were consecutively 0.8 Â 1 cm, 1 Â 1 cm, 2 Â 2 cm, 2 Â 2.5 cm, 1.3 Â 1.5 cm, 1.8 Â 2.2 cm, 0.3 Â 0.4 cm, 1 Â 0.8 cm, and 1 Â 1.1 cm. The CT densitometric values were between e90 and e120 HU, with a mean value of e106 HU. No pancreatic or biliary dilatation or compression to the adjacent structures was seen. All the cases had control CTs, and the lipomas remained unchanged during the follow-up period. Histopathologic confirmation of the diagnosis was not planned for the cases. Characteristics of the cases of the PLs are summarized in Table 2 .
Discussion
Lipomas are common benign mesenchymal neoplasms and may be found anywhere in the body. However, PLs are uncommon benign mesenchymal neoplasms. To our knowledge, only 26 cases and 1 study have been reported [6] . Only 8 cases have been confirmed histopathologically after surgery or US-guided fine needle aspiration (FNA). The other cases were assumed to represent lipomas based on their stability and characteristic appearances without histopathologic verification, as in this article. In our study, PLs were identified incidentally in older men and women during the CT obtained from a variety of indications. The PLs ranged in size from 0.8 Â 0.9 cm to 1.9 Â 2.5 cm and had attenuation measurements that represented adipose tissue. They were commonly located in the pancreatic head rather than the uncinate process, body, tail, or neck of the pancreas, consistent with the literature.
Lipomas are solid, well-circumscribed, homogeneous, fat density mass lesions on CT imaging and are completely surrounded by a thin collagen capsule that may contain fibroreticular septa and scattered vessels [11, 12] . On histologic examination, they are composed of mature fat cells. The size of these lipomas may range from a few millimeters to several centimeters. The shape of the lipomas may be ovoid, round, or semicircular. They are independent of the surrounding parenchyma, without any direct contact with the peripancreatic fat tissues [13e15]. The CT densitometric evaluation of the lipomas is diagnostic. The density of lipomas ranges from e80 to e120 HU, with homogeneous appearance. Lipomas do not enhance with contrast media on imaging studies, which indicates a benign fatty structure [16] .
The sonographic appearance of lipomas is generally hyperechoic, with some instance of hypoechogenicity. Posterior acoustic attenuation and well-defined margins primarily suggest the diagnosis [13, 15, 17] , however, US is a user-dependent modality, and visualization and evaluation of the pancreatic parenchyma with this modality may often be impaired by various reasons, eg, overlying bowel gas. On MRI, lipomas are isointense compared with intra-abdominal [13] : reported 5 cases of focal fatty masses, 4 of which were in ''contact with peripancreatic adipose tissue,'' so were excluded from the definition of pancreatic lipomas. b Ferroozzi et al [11] : confirmed at autopsy. and subcutaneous fat tissues on both T1-and T2-weighted images, and demonstrate homogeneous and global fat suppression on frequency selected fat-suppression images.
Positron emission tomographic (PET) imaging findings of the PLs are variable. Hois et al [15] showed a lack of metabolic activity in 2 cases with PL. However, Bean and Fishman [18] showed a metabolic uptake in 1 case with PL.
Further studies are needed to determinate the PET imaging characteristics of the PLs.
The differential diagnosis of the PLs includes focal fatty infiltration (also known as fatty replacement, adipose atrophy, or lipomatosis), lipomatous pseudohypertrophy, teratoma, fibrolipoma, lipoblastoma, and liposarcoma [9] . Focal fatty infiltration of the pancreas is an uncommon benign disease [19] . Many risk factors increase the risk of developing the disease, such as chronic pancreatitis, alcoholic hepatitis, obesity, advanced age, cystic fibrosis, Cushing syndrome, Schwachman syndrome, duct obstruction, and diabetes mellitus [8, 19] . On the contrary, there are no known risk factors associated with PLs. The CT differentiation of focal fatty replacement from lipoma can be made by its direct contact with adjacent peripancreatic adipose tissue and the absence of a collagen capsule. Lipomatous pseudohypertrophy of the pancreas is an extremely rare condition of unknown etiology. It is the replacement of pancreatic tissue with mature adipose tissue that occasionally leads to moderate-to-marked enlargement of the pancreas [8, 9, 15, 20] . Teratoma of the pancreas is rarely seen. It may contain tissues such as cartilage, bone, teeth, hair, muscle, calcifications, and dermal appendages that are developed from pluripotential cells of embryonic remnants of the ectodermal line. CT or MRI studies are needed to verify fat content of the lesion [11, 15, 21] . Liposarcomas of the pancreas are very rare. Only 4 cases have been reported, with poor radiologic data [1, 2, 4] . PLs are usually smaller than liposarcomas, with thinner bands of collagen defining the tumour. Its homogeneous CT attenuation is the most reliable method to differentiate lipoma from liposarcoma. MRI examination is useful but does not always give unambiguous results in distinguishing lipomas, lipoma variants, and welldifferentiated liposarcomas. It is highly sensitive in the detection of well-differentiated liposarcomas and highly specific in the diagnosis of simple lipomas [22] . The role of the PET imaging for the differential diagnosis of a PL and liposarcoma is not well known. The standard uptake values (SUV) of liposarcomas are not significantly higher than those of benign lesions, so overlap between SUV values of liposarcomas and benign lesions does exist [23] . Male sex, larger mass, calcification, and thick septa are the important significant indicators of malignancy. Furthermore, when the lesion appears globular or nodular with mild enhancement, or when rapid growth occurs, a pancreatic liposarcoma must be suspected [15, 24] . In the presence of such findings histopathologic analyse with percutaneous image-guided (with US, CT, or MRI) or endoscopic US-guided FNA or if FNA gives inconclusive results, then the core biopsy must be performed to exclude possible malignancy and to confirm the diagnosis of a PL [25, 26] .
Surgical removal is indicated for symptomatic lipomas. Clinical progress of PLs seems to be silent, and usually no therapeutic intervention is necessary unless lesions are malign, very large, or cause functional derangements because of mass effect such as bile flow obstruction [6] . All of the lesions in our series were clinically silent, and none of them has required any therapeutic intervention. In follow-up examinations, no change was observed.
In conclusion, lipomas are rarely encountered in the pancreas. They often are diagnosed coincidentally as small, well-circumscribed, encapsulated, homogeneous mature adipose masses on imaging studies. Imaging follow-up strategy or histopathologic confirmation is not necessary in asymptomatic patients.
